The efficiency of various detergents for extraction and stabilization of acetylcholinesterase from bovine erythrocytes.
The efficiency of several nonionic detergents and a homologous series of zwitterionic detergents for the extraction of acetylcholinesterase (EC 3.1.1.7) from bovine erythrocyte membranes was examined. Of the nonionic detergents examined, the polyoxyethylene-based Tweens were the least effective solubilizing agents. Within this series, increasing the length of the saturated fatty acid chain progressively decreased the efficiency of enzyme recovery, while unsaturation in the side chain reversed this trend. In the Lubrol detergents, where the chain length of the alcohol group is variable, an increase in the length of the polyoxyethylene glycol group decreased the recovery of acetylcholinesterase in the solubilized state, without affecting the efficiency of extraction of total erythrocyte protein. As with the other nonionic detergents examined, Triton X-100 and octyl beta-D-glucoside were maximally effective in solubilizing acetylcholinesterase activity at concentrations greater than their respective critical micelle concentrations. In the sulfobetaine (N-alkyldimethylaminopropane sulphonate) zwitterionic detergent series, the longer alkyl chain zwittergents Z 316 and Z 314 were more efficient than the shorter chain length members of the series (Z 310 and Z 312). In contrast to the higher chain length compounds, short chain analogs were maximally effective at or below their critical micelle concentrations. After purification by ion-exchange chromatography and affinity chromatography, the enzyme extracted with the various detergents gave sedimentation coefficients between 6.8S and 7.6S, consistent with a dimeric structure. Acetylcholinesterase could also be efficiently released by 0.2 mM EDTA or 0.5 M NaCl from bovine erythrocyte membranes previously depleted of 70-80% of the membrane lipids by butanol. Nonlinear Arrhenius plots of enzyme activity were found whether acetylcholinesterase was solubilized with Tween 20, Lubrol PX, or Triton X-100. The present work confirms that bovine erythrocyte acetylcholinesterase requires detergents to solubilize it from membranes and that its activity depends on the structure of the amphiphiles used to solubilize the enzyme.